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The goal of biclustering [1] is to find subgroups of genes and subgroups of conditions, where the genes exhibit highly correlated behaviors. In the most common settings, biclustering is an NP-complete problem [3] , and heuristic approaches are used to obtain sub-optimal solutions using reasonable computational resources [2] .
There exists, however, one particular restriction of the problem that has not been considered before, and that leads to a tractable problem and, indeed, to a surprisingly efficient linear time algorithm for the problem of finding all maximal biclusters. This restriction is applicable when the gene expression data corresponds to snapshots in time of the expression level of the genes. Under this experimental setup, the researcher is, in many cases, particularly interested in biclusters with contiguous columns, that correspond to samples taken in consecutive instants in time where the genes exhibit coherent expression levels.
Our algorithm is based on the use of suffix trees, built over a set of strings obtained by first discretizing the values in the gene expression matrix and then performing an alphabet transformation that associates with each symbol in the matrix the column where it belongs. The main result is that, if T is the generalized suffix tree built over these strings, then each internal node satisfying a particular condition, checkable in constant time, defines a contiguous column maximal bicluster. The two maximal consecutive column biclusters are shown shaded in this figure.
After an alphabet transformation that leads to the matrix on the right, it is possible to build the generalized suffix tree that results from the set of strings that corresponds to the rows of that matrix: In this suffix tree, the internal nodes that correspond to the maximal biclusters are identified by circles. All the steps of the algorithm, from the construction of the suffix tree to the reporting of the results are performed in time that is linear on the input size, i.e., the number of elements in the data matrix.
We present an empirical validation of the approach, obtained using both synthetic and real data, obtained from time series expression data [4] . Some of the identified biclusters are shown below, showing that the algorithm is effective in identifying coordinated evolution of gene expression, the key issue under study. 
